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Abstract.
Despite years of effort, the impact of central star binarity on planetary nebula formation and
shaping remains unclear. This is hampered by the fact that detecting central star binarity is
inherently difficult, and requires very precise observations. The fraction of planetary nebulae
with binary central stars therefore remains elusive. This work presents initial results of central
star analysis using data from the VST Hα Survey of the Southern Galactic Plane and Bulge
(VPHAS+). The true central star of PN Hf 38 has been revealed, and it exhibits a 0.465±0.334
i band magnitude excess, indicative of a M0V companion.
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1. Introduction
Some planetary nebulae (PNe) are observed to have binary central stars (CS), and
there is increasing evidence that the presence of a binary companion can determine the
PN morphology (Hillwig et al. 2016). However, the total fraction of PN with binary CS
remains unclear. This is due to the intrinsic difficulty in detecting binarity, even when
high quality data is available.
One method of detecting CS binarity is to search for a percent-level CS i band ex-
cess, indicative of a low mass main sequence binary companion (De Marco et al. 2013).
VPHAS+ (Drew et al. 2014) provides sub-arcsecond aperture photometry down to 20th
magnitude in the Sloan u, g, r and i bands, and a Hα filter. This is a similar limit-
ing brightness to the SuperCOSMOS Hα Survey (Parker et al. 2005) from which the
Macquarie/AAO/Strasbourg Hα (MASH) catalogue (Parker et al. 2006, Miszalski et al.
2008) was created, however VPHAS+ should provide superior resolution. Once complete,
there will be 1427 currently known PN within the VPHAS+ footprint. Presented here
are the first results from analysis of the currently available VPHAS+ data (release 2).
2. The Central Star of Hf 38
The new, high resolution images of Hf 38 from VPHAS+ have revealed a faint blue
star in the centre of the nebula. This is marked in the left panel of Figure 1. The right
panel shows the Hα/r quotient image, which highlights an arc of nebulosity 0.36pc north
west of the nebula, assuming a distance of 2.25kpc (Frew et al. 2016).
The marked star was confirmed to be the true CS by comparing the observed and
expected colours. The expected CS colours were calculated by convolving the spectrum
of a 100kK, log(g)=7.0, solar metallicity synthetic post-AGB atmosphere from TMAP
(Werner et al. 2003) with the VPHAS+ bandpasses. The synthetic and observed colours
were consistent within the errors.
The reddening of this PN was determined by calculating E(B-V) using three methods.
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First, by comparing the observed to the synthetic u−g colour. Second, by calculating the
Hα/Hβ line ratio using the spectrum from Acker et al. 1992. Third, by calculating the
flux ratio using literature values of Hβ (Acker et al. 1992) and radio flux (Murphy et al.
2007). These calculated values were compared to those in the literature. The calculated
and literature E(B-V) values averaged to 0.90±0.08.
The observed CS colours were de-reddened using this value. The synthetic CS spectrum
was scaled so the synthetic g band magnitude matched the de-reddened one. The total
flux of this spectrum was then calculated. At a distance of 2.25kpc, this resulted in a CS
luminosity estimate of 1070L, consistent with the expected value.
The de-reddened g − i colour was then compared to the synthetic ones. While the
g band will be unaffected by a low-mass main sequence companion, the companion’s
spectrum would peak in the i band, thereby increasing the observed g − i colour. An
i-band excess of 0.465±0.334 magnitudes was detected in the CS of Hf 38, consistent
with a M0V binary companion.
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Figure 1. Images of Hf 38 from VPHAS+. On the left, r band, u band and Hα data are
shown in red, green and blue respectively The right image show the Hα/r quotient image.
